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14.4 (ORGANIC CHEMISTRY— Medic ine ); 13.3 (INORGANIC 
CHEMISTRY- -Ceramics Industry); 14.7 (ORGANIC 
CHEMISTRY--Coating Material Adhesives) 
PURPOSE: To obtain in a composition having sustained 
releasabi I i ty of an antibacterial substance and 
improved heat- res i stance by intercalating an 
antibacterial substar^ce between layers of a clay 
mineral modified with a specific cat ionic surfactant. 
CONSTITUTION: A clay mirwral having 2:l-type laminar 
structure (preferably hydrated aluminum silicate such 
as montmor i I loni te- saponite or synthetic mica) is 
treated uiith a cat ionic surfactant composed of 
primary, secondary or tertiary amine salt or 
quaternary ammonium salt having two or more >=I0C 
alky I groups and containing at least one kind of bond 
selected from ester bond, ether bond and amide bond. 



The inside of the layer of the clay mineral is 
modified to oleophilic by this treatment. The clay 
mineral is mixed with a proper amount of a I i quid 
antibacterial substance and thoroughly homogenized to 
obtain a composition containing the antibacterial 
substance stably intercalated between the layers of 
the clay mineral. The composition has excellent 
heat- res i stance to keep the antibacterial substance 
from dissipation even in baking for forming a coating 
film and the antibacterial effect can be maintained 
over a long period. 
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Compsn. comprises (a) clay mineral, ( b ) at least one 
cat ionic surfactant comprising prim., sec. or tert. 
amines or quat, ammonium salt having at least 2, I0C 
a Iky I gps. and having at least one of ester, ether 
and amide bonds, and (c) a liq. antimicrobial agent. 

Pref. the clay minerals are of formula 
(X,y)2-3(Si. Al )4O20(OH)2.ZI/3.nH2O (X = Al, Fe3+ , 
Mn3+, Cr3+, Y = Mg. Fe2+ , N i , Zn or L i ; Z = K , Na or 
Ca), e.g. montmor i II on i te , saponite. hector ite or 
vermicul ite and the cationic surfactant is pref. 
N-( 3-a I koxy-2-hydroxypropy I ) dialkylamine salt or 
N-( 3-a I koxy-2- hydroxypropy I ) t r i a I ky I ammon i urn 
halide. esp . chloride. The antimicrobial agents e.g. 
natural essential oil; oils of ujestern red cedar, 
cumin, rosemary, lemon, eucalyptus, cinnamon, and 
nutmeg; synthetic or extract oits: thymol, 
c i nnama I dehyde . methyl salicylate and terpenes. are 
mixed at ratios of clay minerals; surfactant: 
essential oil = 100 g: 10-200 m equ i v , : 1 0-2 . 000 g, 
esp. 100 g: 60-150 m equiv.: 30-1.000 g. The mixt. is 
a gel or paste form, but may be solidified by drying 
and pulverised, 

USE/ADVANTAGE - The compsns. may be added to 
paints to give heat resistant and long lasting 
antimicrobial effects. The compsns. may be used for 
food preservatives, plastics, and ant i fouling agents 
f o r f i sh i ng ne ( Duig . 0/0 ) 
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